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Abstract

 1 
multifaceted neurodevelopmental disorder that can manifest in many ways and varying levels of severity. Research 2 
has demonstrated that there is a higher level of inflammation in individuals with ASD, linking it with epidermal 3 
dysfunction, most commonly atopic dermatitis and eczema. It has been indicated that there is an upregulation of 4 
neuroinflammation and insulin-like growth factors as well as increased activation of astrocytes in the brain, 5 
indicating a sign of chronic inflammation. Additionally, elevated levels of circulating inflammatory cytokines have 6 
been observed.  7 
In addition to heightened inflammatory pathways, there are elevated challenges when treating patients who have 8 
ASD due to behavioral differences and sensory processing difficulties. Individuals with ASD may be rigid in their 9 
behaviors, favoring a specific routine with resistance to change. ASD may also come with atypical sensory 10 
processing, leading to discomfort with recommended physical exams, procedures, and medications.  11 
This intersection creates a feedback loop in which inflammation increases the prevalence of dermatologic 12 
conditions, while behavioral and sensory differences complicate treatment; together, these factors ultimately impact 13 
psychological well-being, including self-esteem, anxiety, and overall quality of life. Skin discomfort, visible lesions, 14 
and social stigma surrounding certain dermatologic conditions can exacerbate anxiety and lower self-esteem. As a 15 
provider, it is essential to adapt, welcome open communication, and set boundaries with patients and their families 16 
to create a positive impact on patients’ psychosocial development. 17 
 18 
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 21 
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 23 
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Introduction:- 25 

Autism spectrum disorder (ASD) is a heterogeneous neurodevelopmental condition defined by persistent difficulties 26 
in social communication and the presence of restricted, repetitive patterns of behavior. According to the U.S. Autism 27 
and Developmental Disabilities Monitoring (ADDM) Network, 1 in 36 eight-year-olds met diagnostic criteria in 28 
2020, representing a nearly fivefold increase since 2000 [1]. Similar upward trends have been reported worldwide 29 
[1]. A recent three-level meta-analysis, which combined data from 99 studies across six continents, now estimates 30 
that ASD affects roughly 0.7–1% of the global population [2]. As prevalence climbs, attention has shifted toward the 31 
somatic comorbidities that shape day-to-day functioning and quality of life for people with autism, most notably 32 
disorders of the skin. 33 

Inflammatory dermatoses are seen to be over-represented in ASD. Atopic dermatitis (AD) occurs in roughly 28% of 34 
autistic children versus 15% of neurotypical peers, while over 50% of autistic cohorts meet criteria for at least one 35 
allergic condition [3]. Psoriasis shows a similar pattern. The Kaiser Permanente database revealed a twofold 36 
elevation in pediatric psoriasis among ASD cases (0.34% vs. 0.15%) [4]. Hyperpigmented lesions, such as café-au-37 
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lait macules and pigmentary mosaicism, are also reported at higher frequencies, reinforcing the notion that 38 
cutaneous manifestations can serve as markers of neurodevelopmental risk [5]. 39 

Multiple biological pathways may underpin this skin–brain link. Evidence shows a characteristic pro-inflammatory 40 
cytokine signature in ASD, characterized by elevated interleukin (IL)-1β, IL-6, tumor necrosis factor-α, and 41 
interferon-γ, alongside reduced anti-inflammatory mediators, showing a state of chronic low-grade inflammation [6]. 42 
Post-mortem and imaging studies further reveal activation of microglia and astrocytes in the brains of people with 43 
autism, perpetuating neuroinflammation and disrupted glia–neuron crosstalk in symptom pathogenesis [7]. Because 44 
keratinocytes, Langerhans cells, and peripheral immune circuits share many of these cytokine pathways, systemic 45 
immune dysregulation may simultaneously predispose individuals to epidermal barrier dysfunction, pruritus, and 46 
dysregulated itch-scratch cycles that are characteristic of AD and psoriasis. Conversely, sustained cutaneous 47 
inflammation can amplify systemic cytokine load, which can potentially exacerbate neuroinflammatory cascades. 48 
This suggests a bidirectional feedback loop between skin and the central nervous system [3]. 49 

Clinical management is further complicated by behavioral and sensory traits inherent to ASD. Tactile 50 
hypersensitivity, aversion to novel textures, and rigid adherence to routines can make routine skin examinations, 51 
topical applications, or procedures such as cryotherapy deeply distressing [8]. Communication barriers mean that 52 
issues such as pain, pruritus, or adverse drug effects may be expressed nonverbally, potentially through agitation, 53 
self-injurious scratching, or picking, which requires clinical vigilance [9]. 54 

The psychosocial repercussions of the interplay between ASD and dermatologic health can be substantial. Pruritic, 55 
visibly inflamed skin is linked to sleep disturbance, anxiety, low self-esteem, and social withdrawal in the general 56 
population. Adolescents with AD report marked quality-of-life impairment and heightened caregiver stress, and 57 
these effects are compounded when ASD-related social differences and bullying intersect with dermatologic stigma 58 
[10]. Thus, untreated skin disease can indirectly intensify difficulties that individuals with ASD face, creating a 59 
cycle of dysregulation and discomfort. 60 

Taken together, converging immunological, behavioral, and psychosocial evidence demonstrates the need for an 61 
integrated, neurodiversity-informed dermatologic model of care. Multidisciplinary collaboration among 62 
dermatologists, allergists, neurologists, developmental-behavioral specialists, psychiatrists/psychologists, primary 63 
care providers and caregivers, paired with sensory-adaptive clinic environments, visual communication aids, and 64 
flexible scheduling, can help break the skin–brain–behavior feedback loop and improve health and well-being for 65 
these patients. Figure 1 summarizes the interlocking pathways through which dermatologic conditions, systemic 66 
inflammation, and psychological effects converge to influence clinical outcomes. Addressing each domain 67 
holistically is essential if we are to advance equitable dermatologic health for the population of people with ASD. 68 

 69 
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 70 
Figure 1: The intersection Between Autism, Inflammation, Skin Disease, and Psychosocial Health 71 
 72 

Common Dermatologic Conditions in ASD:- 73 
 74 
Atopic dermatitis (AD), commonly referred to as eczema, is notably more prevalent in individuals with ASD than in 75 
the general population. Epidemiologic studies report significantly higher incidence rates among children with ASD, 76 
with odds ratios starting at 1.485 [11]. This association suggests the presence of underlying biological mechanisms 77 
that extend beyond shared environmental exposures or behavioral factors. AD is mediated by immune dysregulation, 78 
and an example of this can be seen in an overactive T-helper 2 (Th2) response. Elevated levels of Th2-associated 79 
cytokines, such as IL-4 and IL-13, contribute to the chronic inflammation and impaired skin barrier function 80 
characteristics of AD [12]. This clinical indication is important to consider as individuals with ASD have been found 81 
to exhibit a similar immunological profile, including increased Th2 activation and elevated circulating levels of Th2 82 
cytokines [13].  83 
 84 
The same study also found reduced levels of IL-10, a key anti-inflammatory cytokine that normally suppresses Th2 85 
responses, in individuals with ASD. This deficiency may further amplify Th2 dominance, contributing to the 86 
increased risk of AD in this population. Taken together, these findings support a shared immunopathological 87 
pathway linking ASD and AD through Th2-mediated inflammation and impaired immunoregulation. This 88 
connection not only provides insight into the multisystem nature of ASD, but also highlights the importance of early 89 
screening and interdisciplinary management of inflammatory comorbidities in this population. Further research into 90 
these immune mechanisms may inform targeted therapeutic approaches for both conditions. 91 

In viewing another inflammatory skin condition, a growing body of evidence supports a shared immunological 92 
pathway between ASD and psoriasis. Psoriasis is primarily driven by dysregulation of the Th17 immune axis [14]. 93 
This is particularly relevant in the context of ASD, as multiple studies have demonstrated increased differentiation 94 
of Th17-producing cells in individuals with ASD with IL-17A identified as a key effector cytokine contributing to 95 
disease pathogenesis, suggesting a common pro-inflammatory profile [15,16]. Notably, mouse models have shown 96 
that maternal IL-17A signaling during pregnancy can induce ASD-like neurodevelopmental phenotypes in offspring, 97 
implicating this pathway as a potential contributor to both prenatal neuroinflammation and postnatal immune 98 
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dysregulation [17]. This observation raises important clinical considerations, especially in genetically predisposed 99 
individuals, and may support future risk-stratification strategies during pregnancy. 100 

From a dermatologic perspective, the co-occurrence of psoriasis in individuals with ASD may signify an 101 
exaggerated Th17-mediated immune response and concurrent increased levels of IL-17A that could contribute to 102 
worsening neurodevelopmental symptoms. Early identification of psoriasis in this population may serve as a clinical 103 
clue to underlying systemic inflammation and may guide more integrated treatment strategies, both for the 104 
neurological symptoms of ASD and dermatological symptoms. Epidemiological data suggest that the prevalence of 105 
psoriasis is nearly twice as high in children with ASD compared to neurotypical controls, further reinforcing the 106 
importance of routine dermatologic screening in this group [18]. 107 

In addition to the more frequently discussed dermatologic comorbidities in ASD, less commonly addressed 108 
conditions such as alopecia areata (AA) warrant attention. AA is an autoimmune disorder characterized by non-109 
scarring hair loss and is associated with downregulation of IL-10, a key immunomodulatory cytokine previously 110 
implicated in AD [19]. While existing studies have yet to directly examine the relationship between AA and AD in 111 
individuals with ASD, exploring potential immunological overlaps may reveal important insights. A recurring theme 112 
across these dermatologic conditions is dysfunction of immune regulation, particularly suppression of immune 113 
tolerance. Notably, immune privilege collapse has been observed even at the fetal stage in mice models, contributing 114 
to ASD-like phenotypes. This adds further relevance to investigating AA in the context of neuroimmune 115 
dysregulation. 116 

Clinically, AA in individuals with ASD often presents in its patchy form [20], which may be intensified by 117 
psychological stress, compulsive behaviors, or self-injurious actions. Behaviors such as trichotillomania or repetitive 118 
scalp rubbing, frequently linked to sensory processing abnormalities in ASD, can compound the severity of hair loss. 119 
Consequently, behavioral interventions may play an equally critical role as immunomodulatory therapies in 120 
managing AA within this population. Further research into the specific ASD phenotypes associated with IL-10 121 
dysfunction could help elucidate whether it concurrently causes AA and even exacerbates its progression through 122 
the effects on neuropsychiatric status in ASD patients.   123 

Moving beyond inflammatory skin conditions, hormonal and behavioral factors unique to ASD patients may 124 
contribute to their development of acne. Elevated plasma testosterone levels have been associated with increased 125 
conduct problems and hyperactivity in pre-pubertal boys with ASD [21]. Testosterone plays a well-established role 126 
in stimulating sebaceous gland activity, thereby increasing sebum production, a key driver of acne pathogenesis 127 
[22]. This hormonal complex, coupled with behaviors characteristic of ASD may exacerbate local skin inflammation 128 
and promote acne lesions. Some parents with ASD children have noted that their children had aversions to skin care 129 
products [23]. Without regular hygiene routines, excess oil and debris can accumulate on the skin, further 130 
contributing to acne, particularly in the context of elevated androgen levels. 131 

Moreover, psychological stress, which is often heightened in individuals with ASD due to sensory sensitivities and 132 
social challenges, may further influence acne development through activation of the hypothalamic-pituitary-adrenal 133 
axis and subsequent modulation of androgen levels. This interplay of endocrine and behavioral factors creates a 134 
distinct vulnerability to acne in the ASD population, underscoring the need for comprehensive clinical approaches 135 
that address both the hormonal underpinnings and the behavioral contributors to skin health. Recognizing these 136 
multifactorial influences is essential for early identification and tailored management of acne alongside other 137 
dermatologic comorbidities in ASD. 138 

Moving toward dermatological conditions that are primarily behavioral in origin, excoriation disorder, commonly 139 
known as skin-picking, emerges as a prominent concern within the ASD population. Individuals with severe ASD 140 
often exhibit self-injurious behaviors, which range in severity and presentation [24]. Excoriation, while considered a 141 
less severe form of self-harm [25], remains clinically significant due to its frequency and its complex relationship 142 
with sensory processing and comorbid psychiatric conditions. Importantly, the motivation behind such behavior is 143 
may not be rooted in suicidal ideation but instead reflects underlying sensory or cognitive dysregulation. One major 144 
contributing factor is tactile hypersensitivity, a hallmark of sensory processing abnormalities frequently seen in 145 
ASD. Research has shown that individuals with ASD process sensory information differently, particularly in terms 146 
of temporal integration, meaning that they experience and interpret tactile stimuli with altered timing and intensity 147 
[26]. This atypical sensory experience not only contributes to behaviors such as skin-picking but also complicates 148 
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the application of topical treatments for comorbid skin conditions like AD, which affects nearly 90% of individuals 149 
with ASD [27]. 150 

Furthermore, excoriation behaviors may stem from underlying psychiatric comorbidities such as obsessive-151 
compulsive disorder (OCD), a condition commonly observed in ASD populations. Skin-picking is a recognized 152 
symptom of OCD and may represent an external manifestation of internal compulsions [28]. In addition, individuals 153 
with ASD frequently display overlapping symptoms of anxiety and OCD, both of which are linked to increased 154 
repetitive and compulsive behaviors, including excoriation [29]. This convergence of sensory hypersensitivity, 155 
dermatologic comorbidity, and psychiatric overlap underscores the multifaceted etiology of skin-picking in ASD 156 
and highlights the need for integrated therapeutic strategies that address both behavioral and sensory dimensions. 157 
The implications are substantial, as untreated excoriation can lead to secondary infections, poor wound healing, and 158 
additional barriers to effective dermatologic care, all of which can further diminish quality of life in this already 159 
vulnerable population. 160 

Table 1:-Overview of dermatological conditions in ASD: prevalence, proposed mechanisms, and clinical features 161 

 162 

 163 

Contributing Factors:- 164 
 165 

Throughout the discussion of dermatologic conditions commonly observed in individuals with ASD, it becomes 166 
evident that multiple interrelated factors contribute to their manifestation and severity. Given that ASD itself is a 167 
complex, multifactorial neurodevelopmental condition, it is critical to examine not only the immunological 168 
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underpinnings of these comorbidities but also the behavioral, sensory, and genetic influences that may exacerbate 169 
them. In addition, pharmacologic treatments frequently used in ASD management can have dermatologic side 170 
effects, creating an additive burden. Understanding the interplay between these domains is essential to developing 171 
comprehensive, multidisciplinary care strategies for this population. 172 

Behavioral rigidity and resistance to change are frequently hallmark features of autism [30]. These can very 173 
certainly interfere with routine hygiene or skincare protocols. Alterations such as introducing new lotions, adjusting 174 
bathing schedules, or modifying treatment regimens may trigger distress or refusal [31], leading to inconsistent 175 
application of topical therapies essential for managing conditions like eczema or acne. In a previously discussed case 176 
study done by Yoo, the ASD patient would refuse to apply topical treatments for AD, causing their caregiver to 177 
bring them to the dermatology office and be bandaged after application of treatment to prevent removal of the 178 
medication [27]. This is a necessary consideration when thinking of treatment, especially the long-term treatment 179 
that is necessary for conditions like AD and psoriasis. In Ellis’ study, they explore gradual exposure therapy to treat 180 
dermatological conditions topically, to ensure that they can overcome the resistance to change characteristic seen in 181 
this patient population [31]. Compounding this, many individuals with ASD express discomfort through nonverbal 182 
behaviors, scratching, picking, or rubbing, instead of verbalizing symptoms, which can obscure clinical recognition 183 
and delay timely dermatologic intervention. This can cause a misattribution of symptoms to behavioral concerns 184 
rather than underlying dermatologic disease. In some cases, skin-picking or excoriation disorder may emerge as 185 
discussed before, a repetitive, compulsive behavior, particularly in the context of comorbid anxiety or obsessive-186 
compulsive tendencies, further complicating clinical evaluation and treatment. 187 

Sensory processing abnormalities are well-documented adverse effects of ASD and may play a significant role in the 188 
manifestation and management of dermatologic comorbidities. As introduced in the context of skin-picking 189 
behaviors, tactile hypersensitivity, a hallmark of ASD, can lead to aversion to a range of stimuli, including the 190 
sensation or texture of clothing, the application of lotions or topical medications, all of which are integral 191 
components of dermatologic care [32]. Consequently, some ASD patients may resist physical contact during clinical 192 
evaluations, complicating a proper dermatological assessment. These sensory factors not only hinder diagnosis and 193 
treatment compliance but may also increase the risk of trauma to the skin due to repetitive scratching or similar 194 
behaviors. Complicating this matter further is the contradictory presence of both hypersensitivity and 195 
hyposensitivity to stimuli [33]. This may cause individuals to unintentionally ignore and therefore underreport skin 196 
injuries, infections, or irritants, resulting in delayed recognition and management. 197 

At the cellular level, genetic etiologies are increasingly implicated in the presentation of AD, psoriasis, and AA. The 198 
dysregulated genetic system of ASD leads to unchecked and dysfunctional cytokine expression, creating a state of 199 
chronic systemic inflammation. Biopsies of ASD children reveal abnormal infiltrations of monocytes and 200 
lymphocytes, together with increased levels of proinflammatory cytokines in astrocytes [34]. These findings point to 201 
persistent inflammation that is directly contributing to the loss of immune privilege in ASD patients. This systemic 202 
inflammation and overactive immune system contribute to the production of dermatology comorbidities, but can 203 
also exacerbate neurologic abnormalities in the population.  204 

Furthering this theory is the knowledge that there are increased levels of lipopolysaccharides in ASD patients, 205 
leading to a decrease in the strength of the blood-brain barrier, allowing more toxic substances to create an 206 
environment conducive to inflammation. In addition to the previously discussed Th17, Th2, IL-10, and IL17A 207 
dysfunction, a systemic dysfunction of T-regulatory cells in ASD patients has also been discovered [15]. This 208 
includes increased levels of STAT3/RORγt and T-Box transcription factor which has been suggested to have a direct 209 
impact on the neurodevelopmental phenotype of autism. Thus, it is vital that these genetic and immunologic 210 
conditions be further explored to understand their role in the pathogenesis of ASD and its dermatologic 211 
comorbidities.  212 

Pharmacologic treatment of ASD prevents another layer to our understanding of the complex dermatologic 213 
presentation of this patient population. Several commonly prescribed medications for ASD-related behavioral 214 
symptoms are associated with dermatologic side effects. Risperidone, a commonly used antipsychotic in ASD for 215 
irritability and aggression, has been associated with maculopapular and bruise-like rashes, photosensitivity reactions, 216 
urticaria, and acneiform eruptions in pediatric populations [35]. Published case reports document these skin 217 
reactions, including instances of recurrence, highlighting the need for dermatologic vigilance during treatment. In 218 
larger cohort studies of children with ASD treated with risperidone, skin rash was reported in 2–5 % of participants 219 
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[36]. Similarly, Olanzapine, another  medication used to treat behavioral symptoms of ASD, was found to give 220 
patients a variety of rashes, ranging from purpuric, itchy urticarial, to erythematopustular rashes [37]. These 221 
dermatologic reactions are not limited to a single class of medication and merit broader investigation across the 222 
spectrum of pharmacologic agents used in ASD.  223 

Accordingly, stimulants used to treat co-occurring symptoms may induce mild skin irritation, pruritus, or 224 
hypersensitivity reactions that can aggravate underlying skin conditions. In more severe cases, one side effect of 225 
these medications can be Raynaud's Phenomenon [38]. This effect is dangerous, as the presentation is cutaneous 226 
discoloration and coupled with the communication barriers of ASD, it can go undiagnosed. Other patients describe 227 
dermatitis on the scalp as a side effect of Methylphenidate [39]. Similarly, this can be undiagnosed and untreated 228 
leading to a further weakening of the immune system creating potential for more severe complications.  229 

Collectively, the implications are substantial, as untreated rashes and other dermatological conditions can lead to 230 
secondary infections, poor wound healing, and additional barriers to effective dermatologic care, all of which can 231 
further diminish quality of life in this already vulnerable population.  232 

Table 2:- Medications that are common for children with autism and their dermatologic side effects 233 

 234 

 235 

Diagnosis and Management Challenges:- 236 
 237 
Communication barriers in reporting symptoms leading to adverse health outcomes 238 
 239 
As a neurodevelopmental disorder that causes behavioral differences and an impairment with social interaction, 240 
ASD results in patients with increased health needs that must be met to provide them with positive healthcare 241 
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experiences and patient-physician relationships [40]. When their needs are not met while seeking healthcare and 242 
result in negative experiences, they can become obstacles that prevent these patients from engaging in healthcare in 243 
the future. Barriers to accessing primary healthcare may contribute to individuals with ASD having poorer physical 244 
and mental health and a shorter life expectancy in comparison to their counterparts without ASD. In Doherty et al.’s 245 
study, where individuals with and without ASD completed a self-report survey regarding their barriers to accessing 246 
healthcare in a primary care setting, patients with ASD were more likely to report communication difficulties as an 247 
obstacle to receiving healthcare [41]. It was reported that not feeling understood and communication difficulties 248 
with the physician and administrative staff were reasons that patients with ASD avoided or delayed a visit to their 249 
primary care provider more often than patients without ASD. Moreover, patients with ASD reported generally 250 
avoiding communication over the telephone, voicemail, and face-to-face verbal communication, preferring to 251 
communicate in writing instead [41].  252 
 253 
Another aspect of difficulties with communication is that their verbal communication skills make it harder for them 254 
to describe their pain or symptoms. Additionally, they may have unconventional, non-verbal ways of conveying pain 255 
that could be misunderstood by the physician, leading to distrust in the patient-physician relationship. For some 256 
patients with ASD, it may be helpful for physicians to directly ask patients to vocalize when they feel pain during 257 
routine medical screenings and procedures, as some patients may not report that they feel pain unless they are 258 
explicitly told to do so [42].  259 
 260 
Additionally, in the same study, patients with ASD also identified sensory processing issues as reasons to avoid or 261 
postpone office visits [43]. Some of the sensory issues pertained to the environment of the waiting room, which 262 
included the crowdedness, noise, music, and fluorescent lights, and physical touch during examinations [43]. Along 263 
with sensory sensitivities and overstimulation, another shared experience by patients with ASD is difficulties with 264 
body awareness and how they would describe pain [44]. For some individuals with ASD, they are unsure of how to 265 
accurately describe their pain and identify the source, duration, and intensity of the pain [44].  266 
 267 
Patients have reported adverse consequences associated with barriers to healthcare access. More frequently than 268 
those without ASD, patients with ASD would miss a referral to visit a specialist, be told that they should have seen a 269 
physician sooner, and have their health concerns go untreated. In order to decrease health disparities experienced by 270 
individuals with ASD, communication barriers must be addressed, as challenges with communication with the 271 
physician and front desk staff were significantly associated with negative health outcomes [44]. 272 
 273 

Difficulty tolerating dermatological exams and treatments 274 
 275 
As many individuals with ASD have sensory processing challenges, such as sensory over-responsivity, there may be 276 
challenges associated with performing dermatological exams or procedures when physical touch is involved [45]. 277 
Some children with ASD may have a hypersensitivity to physical touch and thus may become distressed when 278 
physical contact is necessary during an office visit, specifically head touching. When a child with ASD experiences 279 
sensory overstimulation or is in distress from an intense sensory experience, it may lead to challenging behavior, 280 
such as crying, spitting, lying on the floor, and biting or hitting staff members [46]. In addition, heightened 281 
sensitivity to sensation may lead to difficulties in adherence to dermatological treatments due to different textures of 282 
topical agents, such as ointments, and temperatures of treatments like cryotherapy [45].  283 
 284 

Modified approaches to meet the unique needs of patients with ASD 285 
 286 
Changes can be implemented in an office environment to address the specific needs of patients with ASD and 287 
minimize barriers that prevent them from accessing healthcare. Some patients with ASD have expressed a desire to 288 
contact their physician in advance to explain what they would like to discuss during the healthcare visit and a 289 
preference for making office appointments via text. Individuals with ASD reported certain factors that are 290 
significantly associated with adverse patient outcomes, such as uncomfortable waiting room environments that can 291 
overstimulate the senses and difficulties with booking appointments over the phone [44]. As a result, using natural 292 
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or dimmer lighting in the waiting room, creating a private waiting area, and providing an option for online 293 
appointment scheduling can make the patient experience more positive.  294 
 295 
There are also changes that physicians can make to provide quality, patient-centered care for individuals with ASD. 296 
For instance, patients with ASD who had negative experiences with healthcare and received poor care associated it 297 
with physicians who lacked knowledge about ASD in adults and how they should be treated, had incorrect 298 
assumptions about their specific needs, and were unwilling to accommodate their needs such as communicating in 299 
writing [44]. Negative experiences within healthcare settings can discourage patients with ASD from engaging in 300 
healthcare and further increase the health disparities experienced by adults with ASD, so it is critical for healthcare 301 
providers to fill in their knowledge gaps regarding ASD in adults and be open-minded about applying 302 
accommodations to promote more successful interactions with patients [44]. 303 
 304 
Clinical Recommendations:- 305 
 306 
Role of interdisciplinary care 307 
 308 
Providing accommodations and tailoring healthcare delivery to patients with ASD requires an integrated approach 309 
that involves interdisciplinary collaboration [45]. An interdisciplinary team that includes dermatologists, behavioral 310 
specialists, psychiatrists, psychologists, and pediatricians will lead to an improvement in patient outcomes by 311 
providing quality healthcare that addresses the specific needs of adult and pediatric patients with ASD. It is 312 
important to consider the impact of skin disorders on mental health and understand that psychological conditions can 313 
manifest from skin disorders and vice versa. Skin disorders can negatively affect a person’s psychological well-314 
being and result in feelings of stress, social isolation, shame, and low self-esteem [47]. Recognizing that individuals 315 
with ASD have a higher likelihood of having a psychiatric disorder compared to those without ASD and that skin 316 
health can affect mental health are both vital to understanding the perspective of the patient and their psychosocial 317 
needs. Therefore, implementing a multidisciplinary approach that includes psychologists and psychiatrists when 318 
treating individuals with ASD and skin disorders helps to address the complex interplay between mental health and 319 
skin disorders [45].  320 
 321 

Use of visual schedules, social stories for dermatology visits 322 
 323 
ASD is characterized by an impairment with social interactions, and individuals with ASD can experience stress 324 
from the anticipation of interacting with staff members during a clinic visit, as well as difficulties with 325 
communicating with both the physician and staff members [48]. Social stories are a teaching method utilized at 326 
home, in schools, and in the community to help children with ASD learn about social norms and situations, and it 327 
has been shown to improve social interaction and communication skills [49,50]. Social stories can also be used in 328 
healthcare settings to educate patients about vaccinations and surgical procedures. There are challenges associated 329 
with needle procedures for children with ASD for several reasons, some of which include a phobia of needles, 330 
sensory overload that occurs before the procedure, and unfamiliarity with the procedure [49,51]. Many social stories 331 
about needle procedures tend to focus on vaccinations, and these stories provide explanations on the importance of 332 
needles, explain sensory-related information throughout the procedure, and sequential steps of the procedure. By 333 
supplying patients with accurate and detailed information on what to expect in needle procedures, patients can be 334 
better prepared for healthcare visits, and needle procedures can run smoothly [49]. Similarly, social stories can be 335 
applied in dermatology offices to ease the anticipation that patients may feel before undergoing any medical 336 
screenings and procedures, such as skin examinations and biopsies.  337 
 338 
Visual activity schedules (VAS) are tools that are used to teach children with ASD about transition behaviors and 339 
social skills. VAS uses pictures or images to illustrate a series of events, and its purpose is to provide a visual 340 
depiction that prepares children with ASD of what the next step is in a sequence of activities or events. Individuals 341 
with ASD tend to have better visual processing than auditory processing, so VAS is useful in helping them process 342 
activities and interactions through visual information. Several studies have demonstrated that the use of VAS has 343 
improved a variety of skills in children and adolescents with ASD, such as transitional behavior, on-task behavior, 344 
and decreased latency time after they were told to complete an activity [52]. Visual schedules are also shown to be 345 
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effective in reducing anxiety and confusion about upcoming medical routines and procedures in pediatric patients. 346 
As these schedules provide a layout of the sequential order of events, pediatric patients are able to anticipate what 347 
happens next and thus have a better sense of orientation and control regarding an unfamiliar situation [53]. The 348 
incorporation of VAS in a clinical setting can therefore provide a more structured way of processing events and help 349 
prepare patients for certain steps and expectations during a clinical visit, in addition to teaching patients strategies on 350 
how to manage pain, which will also alleviate anxiety about medical procedures and promote self-regulation during 351 
overwhelming situations [52,53].      352 
 353 
The use of digital technology and virtual reality are helpful tools that allow individuals with ASD to control their 354 
sensory processing and immerse themselves in different types of sensory information. Studies have suggested that 355 
because virtual reality headsets can stimulate various senses of individuals with sensory processing issues, these 356 
headsets encourage multisensory integration and can be used as vestibular rehabilitation for patients with vestibular 357 
disorders and as a tool to improve auditory hypersensitivity in patients with ASD [54–56]. Virtual reality can be 358 
used in a clinical setting as an educational resource that creates a 3D model of the skin and teaches patients with 359 
ASD what is done to the skin during procedures, surgeries, and treatments [45]. 360 
 361 

Importance of patient-centered care 362 
 363 
ASD consists of a heterogeneous group of disorders with different levels of language acquisition, tactile sensitivity, 364 
social communication skills, challenging behaviors, and other associated features. As a result, a single intervention 365 
is not equally effective for all patients with ASD, and a more patient-centered approach must be implemented. When 366 
choosing an intervention that is specific to the needs of a child with ASD, it is important to consider their age and 367 
ability level before the intervention. Studies find that beginning interventions at a younger age and already having a 368 
level of ability lead to better treatment outcomes. Other aspects of interventions that may be different for each 369 
patient are the method of intervention delivery, frequency of the intervention, and what combination of interventions 370 
to be utilized. Thus, a generalized approach to treating patients with ASD is not as successful as implementing an 371 
approach that is tailored to each patient’s specific qualities and abilities [57].  372 
 373 

Gentle skincare routines tailored for sensory needs 374 
 375 
Another way of being more mindful of patients with atypical sensory processing and sensitive skin is by adjusting 376 
skin treatments. Allergic conditions, such as skin, food, and respiratory allergies, are commonly found in children 377 
with ASD due to immunological dysregulation in ASD. For sensitive skin and sensory-friendly skincare, 378 
hypoallergenic and fragrance-free skincare products are recommended, and it is suggested to gently apply products 379 
to the skin to prevent irritation and sensory overactivity [40].   380 
 381 
Given that individuals with ASD commonly experience sensory processing issues such as tactile hypersensitivity, it 382 
may be challenging to practice sun safety habits to protect themselves from harmful solar ultraviolet radiation. 383 
Important sun-safe behaviors include applying sunscreen consistently, wearing hats and sun-protective clothing, and 384 
seeking shade outdoors when possible. However, children with ASD may feel discomfort with the texture and 385 
consistent reapplication of sunscreen due to their tactile hypersensitivity and may feel averse towards wearing hats 386 
and protective clothing. To avoid potential difficulties with sensory hypersensitivity from the texture of sunscreen, 387 
roll-on or spray sunscreen may be a more suitable option. Additionally, finding a loose-fitting hat and using beach 388 
tents to provide shade can give children with ASD a break from wearing sun-protective clothing [58]. 389 
 390 

Emerging Research and Future Directions:- 391 

When it comes to future directions in caring for patients with ASD, we would be remiss if we did not mention the 392 
gut-brain-skin axis. The connection between the gut and the brain has long been theorized and researched, starting in 393 
the second half of the 18th century [59]. More recent research examines how the presence of gut dysfunction in 394 
some neurodiverse individuals came to be. Some models indicate how an inadequate microbiome inherited from the 395 
parents prevents the proper development of the gastrointestinal (GI) system, which then limits stimulation in the 396 
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developing brain and produces asymmetry [60]. An improperly developed gut does not contain all of the same 397 
factors that communicate with the brain as a gut that follows typical development. As a result, the presence of ASD 398 
may coincide with comorbidities affecting the GI tract. In mouse models, researchers have observed how the 399 
administration of probiotics improves both gut health and socialization in patients with ASD, while fecal microbial 400 
transplantation in patients with coexisting GI disease and ASD ameliorated both conditions[61]. A plethora of 401 
evidence exists to demonstrate how the brain and gut have a reciprocal relationship. The association between the gut 402 
and brain is clear, and there is an increased prevalence of GI disease in individuals with ASD[62,63]. While it 403 
should be noted that not every neurodiverse patient will have GI disease, there is a notable difference between the 404 
microbiomes of patients with ASD and those who do not have ASD [64]. These unique qualities are important in 405 
shaping these patients and their needs. Physicians who come to treat neurodiverse individuals need to recognize 406 
these differences in order to develop an appropriate care plan. 407 

As for the skin-brain axis, there is also a clear link between the two that has been the subject of investigation. The 408 
presence and absence of skin bacteria on the forehead were shown to affect the event-related potentials on 409 
electroencephalogram[65]. The skin, with its relays to the brain, shapes the activity that occurs there.  Looking at 410 
embryological development, the fact that neural tissue and skin tissue develop with each other cannot be overlooked. 411 
Brain-derived neurotrophic factor and filaggrin are both found to be expressed abnormally in ASD and AD[66]. Not 412 
only does this suggest that the skin and nervous system develop together, but it also implies that the dysfunction of 413 
one component can occur simultaneously with the other. When treating psoriasis with certain biologics, some 414 
symptoms associated with ASD are improved [16]. The decrease in inflammatory cytokines may contribute to the 415 
decrease in ASD symptoms. Although the pathways are not clearly elucidated, it is reasonable to conclude that there 416 
are overlaps that suggest an association between a number of skin conditions and ASD.  417 

The gut-brain-skin axis has become a topic of conversation recently, particularly with how the perturbation of the 418 
axis leads to various disease states [67]. These imbalances have varying effects that cannot necessarily be predicted 419 
at this time. Acne vulgaris is one such skin condition that demonstrates how the interactions between gut flora and 420 
neuronal signals influence the expression of this disorder [68]. Another example is psoriasis, where stress 421 
contributes to the skin manifestations, as well as separate GI symptoms [69]. The implication is that a disturbance to 422 
one part of the system manifests itself in ways that we did not previously consider as related to the condition of 423 
interest. In addition, probiotics have additional benefits besides what has already been mentioned; they improve 424 
inflammatory skin conditions by increasing anti-inflammatory cytokines[70]. As probiotics appear to modulate 425 
multiple arms of the gut-brain-skin axis, this is a promising avenue for further research in an area that greatly affects 426 
neurodiverse patients. These points lend further support to the need for specialized care in patients with ASD and 427 
that this may be accomplished by understanding the nuanced differences in their gut-brain-skin axis. 428 

A more recent topic relating to skin and skin pathology is neuroinflammation. Numerous skin conditions are linked 429 
to triggers that stimulate aberrant components of the nervous system. For instance, heat and spicy foods can lead to 430 
rosacea flare-ups since they trigger certain neuronal connections [17] There is also a decreased tolerance to these 431 
stimuli within the skin itself, which is due in part to increased sensory neurons and ion channels [17]. In rosacea, 432 
individuals are seemingly predisposed to have more sensitive skin, and neuroinflammation is a contributing factor 433 
that both responds to the condition and initiates it. Even with trauma to the skin, immunologic processes, including 434 
erythema and edema, are mediated by components released from transient receptor potential receptors [71]. 435 
Neuroinflammation is a necessary part of dermatologic conditions and other processes occurring in the skin. It is 436 
recognized as a process in which proinflammatory cytokines are delivered by leukocytes that invade the central 437 
nervous system (CNS), leading to various chain reactions such as heat hypersensitivity [72–74]. Taking this a step 438 
further, some studies indicate that the effects of neuroinflammation on the immune system contributes to the 439 
pathogenesis of ASD [75]. It has been noted that cytokines influence the expression of ASD symptoms. By that 440 
token, neuroinflammation has a direct effect on ASD, and it is yet another aspect clinicians need to keep in mind 441 
when considering how to care for their patients with ASD. Continuing to investigate the ways in which we may be 442 
able to modulate neuroinflammation would allow us to better treat neurodiverse patients. 443 

A significant number of people with ASD have been diagnosed with comorbid conditions [76]. As a result of these 444 
comorbidities, it is necessary to adjust the delivery of care to accommodate the unique presentations associated with 445 
these patients. As it stands now, it is estimated that only half of individuals with ASD receive primary care that is 446 
consistent with the model recommended by the American Academy of Pediatrics [77]. This suggests a notable gap 447 
in the delivery of, and access to, care in those with ASD. Many experts and studies have noted the importance of 448 

https://www.zotero.org/google-docs/?7LPYP2
https://www.zotero.org/google-docs/?f9dhcQ
https://www.zotero.org/google-docs/?eYeqNT
https://www.zotero.org/google-docs/?Bs3GpD
https://www.zotero.org/google-docs/?dfDVKl
https://www.zotero.org/google-docs/?eF5HYg
https://www.zotero.org/google-docs/?LycpZM
https://www.zotero.org/google-docs/?waXsli
https://www.zotero.org/google-docs/?UTELur
https://www.zotero.org/google-docs/?j97LyQ
https://www.zotero.org/google-docs/?knm1nv
https://www.zotero.org/google-docs/?qHthJj
https://www.zotero.org/google-docs/?kiP1e8
https://www.zotero.org/google-docs/?z3LOEY
https://www.zotero.org/google-docs/?rdSPW7
https://www.zotero.org/google-docs/?BuUWep
https://www.zotero.org/google-docs/?vHHV1A
https://www.zotero.org/google-docs/?9f9ptD


ISSN: 2320-5407                                                      Int. J. Adv. Res. 7(6), XX-XX 

12 

 

tailoring care to neurodiverse individuals. Adams and Young note that a facilitating factor in obtaining care 449 
identified by study participants with ASD was the adaptability of the therapist to meet the participants’ needs [78]. A 450 
case study demonstrated how one-on-one interactions and tailored interventions came to benefit the participant in 451 
obtaining an appropriate diagnosis[79]. When a patient with ASD feels their unique needs are being acknowledged 452 
and met, the patient is able to more easily obtain the care they deserve. By making efforts to accommodate 453 
neurodiverse individuals, the healthcare provider can reduce the barriers to care that this population faces.  454 

In recent years, research has focused on how to provide care to neurodiverse patients and their families. There is a 455 
growing amount of evidence that supports multidisciplinary care for patients with ASD [80]. Huber, et al, discuss 456 
how multidisciplinary care teams may provide patients and their loved ones with the support they need when 457 
navigating healthcare. Their Adaptive Behavioral Intellectual/developmental disability Individualized & Integrated 458 
Tertiary care for Youth and children (ABILITY) program, while theoretical, is a feasible means to integrate the 459 
multidisciplinary approach seen in schools into children’s hospitals. Combining the expertise of child psychiatrists, 460 
pediatricians, and nursing staff, as well as other individuals, with the feedback from patients and their families will 461 
allow for a comprehensive approach that enhances the patient-physician alliance. The emergency department (ED) 462 
has been investigated as a setting to implement patient- and family-centered care (PFCC) for patients with 463 
ASD[81,82]. Upon implementation of PFCC, parents of children with ASD provided positive feedback about their 464 
experiences. Involving the individuals who are most directly affected by ASD creates a welcoming environment, 465 
which further demonstrates the need for care that is inclusive of neurodiverse patients. 466 

It has also been shown that using a multimedia approach has provided an avenue to better tailor care for 467 
neurodiverse individuals[54]. In addition, adapting psychological therapies, like cognitive behavioral therapy, has 468 
been helpful as reported by adult participants with ASD [83]. The increased use of visual aids through tablets and 469 
handouts is one way to improve patient comprehension and the delivery of care. Moreover, these approaches 470 
recognize the sensory processing differences and comorbidities that exist in many patients with ASD. These 471 
interventions have yet to be investigated in the realm of dermatology; however, it is promising to observe how 472 
multiple specialties and different forms of media can improve the care neurodiverse patients receive. It is easy to 473 
imagine how dermatologists can be implemented into a multidisciplinary team. The use of tablets has become 474 
commonplace in many outpatient dermatology clinics, and this tool could be outfitted to better serve these patients. 475 

When it comes to implementing these ideas, the healthcare system is only in the early stages of planning. The 476 
recognition of neurodiversity-informed care is beginning to gain traction. In other domains, particularly schools and 477 
universities, ASD-friendly designs are already coming to fruition[84]. Specific sound paneling and padding on 478 
furniture have been implemented in college buildings that account for the sensory processing differences in 479 
neurodiverse students. This type of mindful interior design is certainly an aspect that can be implemented into the 480 
initial design, or even the redesign, of a clinic. Color, use of paints and finishes, flooring, and signage are also 481 
important considerations [85,86]. Setting up an environment that consciously values the experience of neurodiverse 482 
patients is a necessary step to promoting inclusion and equity for this population. It will be valuable to observe how 483 
these changes impact these individuals in the years to come. 484 

Change in healthcare for patients with ASD may come from various avenues, and it is not limited to the design and 485 
set-up of waiting areas and exam rooms. Among the interventions that can be implemented to make an ASD-486 
friendly experience, clear communication is a strategy that has received positive feedback from study participants 487 
[87,88]. When a patient knows what to expect, they can find comfort in an unfamiliar setting, which is particularly 488 
helpful for patients with ASD since unfamiliarity can be a significant source of stress. Other components that have 489 
been identified as ASD-friendly include flexibility when conducting the physical exam, directly addressing and 490 
acknowledging the patient in treatment decisions, and the option of longer appointment times [88]. Many of these 491 
items are taught, at least in part, in our medical training. This serves to remind us that, while patients with ASD have 492 
unique needs, we should not forget that they are entitled to receive the same care that physicians have been taught to 493 
provide to their counterparts who do not have ASD.  494 

Individuals with ASD have been shown to process sensory modalities differently than their counterparts who do not 495 
have ASD. Patients with ASD may have increased or decreased sensitivity to auditory, tactile, or visual stimuli [9]. 496 
When it comes to dermatologic care among neurodiverse individuals, recognition of these sensory processing 497 
differences is integral to providing care. In children with ASD, unfamiliar hospital environments are a source of 498 
stress [89]. These differences may affect how the physical exam is conducted, as well as what treatment decisions 499 
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are made. Oza, et al, discuss how commonplace events in the dermatology clinic, such as wearing exam gowns or 500 
undergoing skin biopsy, may be a source of significant stress to patients with ASD. In addition, encouraging sun 501 
safety comes with barriers in neurodiverse patients since sunscreen, as well as protective hats and shirts, may be 502 
uncomfortable to wear for these individuals [58]. These challenges demonstrate the necessity for deliberate 503 
considerations when counseling neurodiverse patients and their families. While there is a limited amount of insight 504 
into improving dermatologic care in neurodiverse populations, forethought and recognition of these potential 505 
triggers are of the utmost importance in caring for these patients.  506 

Another aspect of improving care for patients with ASD is to limit the comparisons between them and neurotypical 507 
patients [90]. Doing so perpetuates stigmatization, and there is a balance between recognizing the unique needs of a 508 
neurodiverse individual and unintentionally leveraging that against them. Access to a streamlined online toolkit 509 
provides patients with ASD flexibility and convenience [44]. By filling out the associated questionnaire beforehand, 510 
the clinician is able to review how best to accommodate this patient and implement strategies that will align with 511 
their situation. Educational training modules for providers have been created in recent years, though it is not 512 
necessarily commonplace for physicians, nurses, and other healthcare professionals to receive this training [91]. 513 
Several training programs have been evaluated to see how they improve the knowledge base of clinicians and allied 514 
health care professionals[92–95]. While these training modules increased the confidence of the participants and 515 
added to their understanding of neurodiverse individuals, there is yet to be an investigation into how that training 516 
impacts patients with ASD. Observing the reactions of neurodiverse patients would further improve the work that is 517 
being done. Participatory training may provide a means with which to study the effects of provider training on 518 
individuals with ASD, as this form of training includes trainees with ASD[96]. This is another way to better cater 519 
healthcare to neurodiverse patients. Establishing an equitable, accessible experience for these individuals should be 520 
a priority, and it would be beneficial to observe the effects in the field of dermatology. 521 
 522 

Conclusion:- 523 
 524 
The intersection of dermatological health and ASD remains an underexplored yet clinically significant domain. As 525 
evidence grows linking immune dysregulation, inflammation, and behavioral factors to skin conditions in 526 
individuals with ASD, it becomes increasingly important to raise awareness among clinicians and researchers. 527 
Dermatologic manifestations can serve as somatic clues to underlying neurodevelopmental and immune-related 528 
processes and profoundly affect quality of life. However, current research is limited by small sample sizes, a lack of 529 
longitudinal studies, and insufficient integration of dermatology within multidisciplinary ASD care. Future studies 530 
should target the clarity of the biological mechanisms driving these associations and seek to develop treatment 531 
strategies that take into account the sensory, behavioral, and psychosocial complexities and needs of the ASD 532 
population. With this, the hope is to improve dermatological, neurodevelopmental, and life satisfaction outcomes for 533 
individuals with ASD. 534 
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